A role for hypothalamic astrocytes in dehydroepiandrosterone and estradiol regulation of gonadotropin-releasing hormone (GnRH) release by GnRH neurons.
Molecules of astrocyte origin influence gonadotropin-releasing hormone (GnRH) release and GnRH neuronal growth and differentiation. Furthermore, type 1 astrocytes express steroid receptors, presenting the possibility that steroid actions on GnRH neurons might occur via astrocytes. Utilizing GT1-7 cells, a GnRH-secreting cell line, the present study demonstrates that astrocytes mediate dehydroepiandrosterone (DHEA) or estradiol (E2) stimulated GnRH secretion. Conditioned media (CM) from astrocytes cultured for 48 h alone, with DHEA (DHEA-CM), or with E2 (E2-CM) were collected, treated with charcoal to remove steroids, and added to GT1-7 cells in culture for 12 h to test the effect on GnRH secretion. DHEA-CM and E2-CM stimulated GnRH secretion by GT1-7 cells by 4- and 3-fold, respectively. The effect of DHEA-CM on GnRH secretion by GT1-7 cells appears to be related to both DHEA and its metabolite, E2, since blocking the metabolism of DHEA into estrogen in the DHEA-treated astrocytes partially reversed the stimulatory effect of DHEA-CM. Addition of transforming growth factor (TGF)-beta1-neutralizing antibody to the astrocyte cultures reversed the stimulatory effects of both DHEA-CM and E2-CM on GnRH secretion by GT1-7 cells, suggesting that TGF-beta1 derived from astrocytes may be the principle mediator of E2 and DHEA effects. These data provide evidence for a novel mechanism by which circulating steroids and/or neurosteroids may modulate GnRH secretion.